Ghrelin acts centrally to induce an antinociceptive action during colonic distension through the orexinergic, dopaminergic and opioid systems in conscious rats.
Increasing evidence implicates brain ghrelin in a wide variety of physiological functions. Among its gastrointestinal functions, ghrelin is known to act centrally to regulate gastrointestinal motility. Visceral sensation is one of the key gastrointestinal functions controlled by the central nervous system. Little is, however, known about the role of central ghrelin in visceral sensation. The present study thus aimed to clarify whether brain ghrelin is involved in visceral sensation. Visceral sensation was evaluated by the colonic distension-induced abdominal withdrawal reflex (AWR) in conscious rats. Intracisternally administered ghrelin increased the threshold volume of colonic distension-induced AWR in a dose-dependent manner. By contrast, neither intraperitoneal injection of ghrelin nor intracisternal des-acyl-ghrelin altered the threshold volume. Pretreatment with subcutaneous injection of either naloxone hydrochloride or sulpiride, a dopamine D2 receptor antagonist, significantly blocked ghrelin-induced visceral antinociception; furthermore, neither subcutaneous injection of naloxone methiodide, a peripheral selective opioid antagonist, SCH23390, a dopamine D1 receptor antagonist, nor DPCPX, an adenosine A1 receptor antagonist, blocked antinociception. Although intracisternal SB334867, an orexin 1 receptor antagonist, alone failed to change the threshold volume, centrally injected SB334867 potently blocked ghrelin-induced antinociceptive action during colonic distension. These results provide the first evidence that ghrelin acts centrally in the brain to enhance antinociceptive response to colonic distension through the central opioid system, dopamine D2 signaling, and the orexinergic pathway.